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(54) Ha* : WATER-ABSORBENT RESIN, PROCESS FOR PRODUCTION THEREOF, AND WATER-ABSORBENT RESIN 
COMPOSITION 
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(57) Abstract 

A water-absorbent resin is produced by dispersing a solid blowing agent with an average particle diameter in 
the range of 1 to 100 /*m in an aqueous solution containing an unsaturated monomer and a cross-linking agent and 
polymerizing die monomer. The resin is excellent in the ability to diffuse aqueous liquids and in water absorption 
characteristics such as the rate of water absorption, water retention capacity and dry touch, and is reduced in the 
contents of water-soluble components and residual monomers. Sanitary materials prepared from a composition of this 
resin are improved in the fate of water absorption and water retention capacity and can avoid leakage. 



BEST AVAILABLE COPY 



(5 7) $#) 



AL T/W<=T 
AM T*>-T 

AT t-*Mr 
au *-*k?5!t 

AZ Tlf^^^irX 

B B 'M"< K* 
BE 

BF ^t«7ry 

BG -f**VT 

B J -<-f> 

BR 7?S>* 
BY 

CG ayrf- 

CH x*f* 

ci a- h • 'jar-* 
cm 

CN «PB 

CZ f*X7 3*»B 

DE hV? 



PCTC*<Sv*Tfc»$ft6B»HJB*'<:'7U* h*-*fcPCT*BB*H£**fc«>fc«8 



DK 7^—9 

EE xx^7 
ES 

FR 22 y: * 

GA 

GB l*** 

GE ffi'&T 

GN J=T 
GR 

IE T-f^fyK 




MP* 



LK 
LR 
LS 
LT 
LU 
LV 
MC 
MD 
MG 
MK 



V Y7-T ^ 
*9*V-ffi'* 

*?</*T**>B 

ML -^5 
MN _ 

MR *~V9~T 

MW ^?»-f 
MX 

NE -^x-A' 

nl 

no _ - 

NZ = ^-7^K 
PL tf-^vK 



PT 4?^h^ 

RO A'— 

RU oS/T*« 
SD 

SE ***-T> 

SG V'sHX-A' 

SI *p7x-T 

SK xo2r*T**B 
SN 

SZ XVVJW 

TD f-r-K 
TG 

TJ 9&**9y 

TM Y*9*-*9 % s 
TR 

TT K ■ 

UA *9 s 9<Ct 
UG 

uz *5^<*^^y#1bB 

VN 7-<*l*-rA 



RP^T AVAH ARI f= COPY 



WO 96/17884 



PCT/JP95/02523 



1 

m m m 

© K'j y7«iR#<f>#K«8tl\ ifc*#^©M& D D qrff£KHH^n 

10 

*tf5©ar£*ttfi::ii, LT. m^flF, ajfiLtS©&ift£iR 

±C©i»*tt»Bfc UTIi, 0Uli\ # 'J 7? 'J + 
ft (4# MBS 55-84304-^ &?EL #§3Bg 55-108407-f #BflB8 55-1334 

20 18^&«L *g#lf5& 4.654.039^) % WL&-T 9 V v - h *) 7 
hS£#©BD7jc$H?iai (#&!IB49-43995*&f8) » »tt-7*ij*»r 
?Z> h*£tt©*fD$ (f#BflB3 51-1254685|&$B) . Rlf-A-7Jr 

BEST AVAILABLE COPY 



WO 96/17884 



PCT/JP95/0I523 



2 

)\,&s.ZT)l#m&ft®'ry<t® («MW52-14689^&«) > 7 ? 'J 
j. ij ^i^t( li 7 ? 'J 7U 7 > K #££{*© Ha 7jc#*¥$j£fc 
liCti-o03K*5(* (#HJBB53-15959^^$8) s * ^tf*:/ ^ ^7Hr*o 
-XOilS*> *ft>ttt;7-0$«^ C#§flBS 58-154709^^18 
5 , #MBa 58-154710^&fS) . -f V 7* U > - jtezk"? b -f 

2 -7? 'J7U7 $ K- 2 -y f-^^D/<>XJl/*>atT^ 
fifc*r©*££**gf*. ^'Jxfb>t + -> K3R«* H n + i/^'Jxf 

d ft £ U5 *tt«B§ lis tfmt>> *©&^&a<0. 0 lmm-5mmg 
io ttott^tt^U < W8J;*ttT-<&So iS^K^ttf J!S<i. -fid, te?Ii:J: 

14H. 1987^) e 

15 #&^(yi£j8&r*IS©iIft1£a<<KT-f * 0 BP*., l>b^iy^7o 7 
Htbi. &oT. «*tt«IS0ffiJHI#K:*il*Ttt, ±i2©l»7jc£K 



WO 96/17884 



PCT/JP9S/02S23 



SlfUFSS 4.587.308*) „ ~ ffi T;U 3 7jcfcA- 

bi:, tt*©Sffi«tt©aB**lt£*J£>*:fr«:tt. 4.666.9 
83^> #H#Sf£ 5.140.076*, tfSfctfSl 5.229.466*, #B|Bg59-6 
2665* &*L #Bm-508425*&«9£fcM**ftTlr*4 o 

(*Bttftg 4.529.739*. 4. 649.-164^9) . £fc® 
i&Z^Jv-izmjiaTZXm (#&B8 62-34042-5- &*B, 2-60681 
*&IB. 2-54362*&$R, *EfcaF?fS 5.118.719*. * II BITS 



WO 96/17884 



PCT/JW5/02523 



5.154.7139, #ffl#8*gi 5.314,4209) , ©ffSETT* J v - 

£v-f *o»£ffit,>TZfc?-*;fr& (*B#§f£ 4.808. 637^) , 

(#MBS59-187129&*B, 4.552.9389, *@#gj=3* 4.654 

5 .393-9, #ffl#3¥£ 4.703.0679) > »*&*T®igtfJ£i|sjD UT#£<D 
E^TTS^T5^fe (#B#lf£ 5.328.935^, *BftK* 5.338.7 
669) «**tf6n«. $bll. 7-£ff6Lfcffc(;:3|&j|f££ftr 
1" (#MBS56-139069&*8, #HBg 57-1823319£fB, #B)Dg 5 

7-2082369&8I) taTt** 0 

(WO 91/02552 9) , Btt-f tjfttfLTr&tfc^Kfsafc (W 
0 93/24153 9, *Bttif* 5.002.9869, R* 5.300.5659, Rl« 5 
.140.0769, ffiST 4.732.9689) ftTl^* 0 

, gssmtftm, K^^yf-g (rcftfc&an-rs) sagtmottg 



WO 96/17884 



PCT/JP95/02523 



£0jg-fSC t*<BTfilT*«5 t«#^Kl>, *n#;U 
20 *^©&^H»C^M^4 7Kttffi»©&»^*<K^$nfcK7jc!t^llt*<9JS 



WO 96/17884 



PCI7JP95/02S23 



3&!/!©&ff^ 

**<***«»fc£*fr**{Mc*tti;:. w-m^m^ 1 tf m~ 1 o o 

V. ra©!6Bin©B#©3&»jH£5& , ft3-frfcflK K*i3:F[J#£«:£S£ £ 
m~ 1 0 0 tfm©i2fflrt©@ft©fgte$£#tfc$-frfcg % tt^fiftj&ft 



WO 96/17884 



PCI7JP9S/02523 



S# 1 5MK£(T> gS#Ht3ttE#5 OOP p m&TT£><£ £ 

7JO 77*9, -f^n>»s y-f&Bk v^fc*>Bu 2- 

D/<>^At>>i, 2 - <y t ? >; *t $ k - 2 - ^f-^^o/o 
x;u*>K» £— ju***>8, u >Sl 7 u 71/ * ;u * > 

tt, tf-7l/***>BL 2 - r ? u o>f At*->ifA 'J 

N, N- ! J ??)IT ;yxfA(^) T* «J !/- K N, N-i^/f 
71/7 S y 7? 'J U- h^©;>7 7l,*7U7 * J y ;[,Jf->i 

*) 7?'Jl/-hg, fcjtf, c*i*©4 JRfc4£i (Willi, 7 71,* 
/u^5-f Kfc©Ka?tt, -;>7;t>*;nftfi&£cDgi£fei$Q ; -;77i,*;t,7 



WO 96/17884 



PCT/JP95/02523 



T* 'J U - K 2-kKo + '>xf A ( y ^ ) T^'Jl/ — K 2-tK 

5 oti/7o e;u (y y ? «; u- h^©t Kd + s/ta + a (y 

7?H-h;7?iJA7; K, jt 9 9 l ) JIT Z K„ N - if A ( y £ 
) T £ 'J A 7 i K> N-n-^ok'A ( y T ? «J *T = h\ N - W 
7 7 a f* ( y * ) 7?ij;l7; K> N, N - i> t f )l ( i $ ) T ? U 
A7; K» 2 - t Fo + ->x*JU (y 9) ~T 2 'J I/- K 2-hKo* 
10 7 7* a t* * C y * ) T?H-K > h * -> 'J x-^ u ^ ?* 'J 3 - * ( 
y * ) 7^'JU-h, *'Jxf-U>jr'j3-;U^y ( y * ) T ? 'J U - 
K kf x;u tT «J -7 7 „ N - fcf-=.;U t'o'J K N-T? 'j u^f^t^u 
•7> x N-7^'Jo^;lfaiJi;>;Rat"-;k ;l/ ( y * ) T ? 

v u- K x*-* ( y 7 ; 'j t/ - M£©r*-t* ( y 

15 -hg; 

itzitr o 'j 7U®©7jc&t*£g£^-f o £7c, 7? y *»©jfkigttta8i 

i:Ji x *f0^# 30**96-1 0 0 **9«©*6BBrt. JSF * L < I* 5 0 * 
*9€~ 9 9**«<DfEffiF*3T&.5T?iJ *®f©T;U* >J £Jgig N T;Ufc 
U±3£IS8U 7 7*r.*Aig, tFo*5'7>ti->il T = 



WO 96/17884 



PCT/JP95/02523 



„ 7/HrA7 i >ffi£*f o ±£0!l3F©*$&&S2>'5 5* th'J-)A 
ft© 4 OtlW^^l^ 3 0 t>Kff£L< 

. 1 OESfcfcfctffcftff* 7? y 

-A££#tt< tt> 1 ott4t#i:, ^i&ftmSft©* A#**>Ag 

. n, N' u>f7 (y^j 7?'jA75K, (**■;) if b > 
^ 'J a - a ( y * ) T * "J 1/ - K ( * y ) ^ofi/vr^-;^ 
(y*)7?yi/-K h y > f - o - *r a /< > h y (^) 

y (**)72»ji/-k yj-b'j>7?'ji/-h^^ 'ju-f, x 

f-U >**+M Kgfch ijyfo-A7o/<>h'J (^) 7?'J1/- 
K K> ^ x y a U h - A x h 5 (^^) 77'JU-K ^>^x'J 
* y h-A^** (i 9) 7?iJl/-K N. N - : J7 »J AT ? y jit 



WO 9&17M4 



PCT/JP9S/02523 



1 0 

X/-N- f-;UT^ U S h\ t"x (N- fc"-;Ufc;t,#>®T = K) 

20 ±eflS^©JR»JH<D5 N. N* - y * 1/ > fx (y 9) 7 1 'J * 
7iF, ( H 'J ) Xf U > ? U n - Jl y ( > * ) t ? rj U - h ^ ( # ,j 

yN * > M ( y * ) T ? »J 1/ - h „ h 'J y f n-A^DA'>-; ( y ^ ) T 
* 'J b — K r -b 'J > h 'J (y*)T?yi/-K r y -tr ij > y ? ij 



WO 96/17884 



PCT/JP95/02523 



1 1 

> * x y * ii h ~ ;t^*-y- ( y * ) t * »; u - k h 

^tefnustti o oiisi:»txo. o 
o o oM»©*Hna<0*b<* o. 

10 M8©|BBftft<J: 9»i U < . 0. 0 1 SS8B~ 2 MWOfcHrt** 
S&CffiU*. ^OHli^l 0Sm«£&;i£ »6ti48 

^fctt*©-CJf * L<fc^. ~£> **«©«»*# 0. 0 0 0 1 SI 

^T^safnmm<*^m'&2F-ii'5 #bnaiK7Kf±ffiiis©iK7jc#tt % * 

„ o£ t). TK^jg^t LTffl^S w tA<J?£ U^o &7K£j& (EAT, * 
fi{*7jcfcfctft-f S) *©^fiS»mg*©iSK«. 2 0 Ia^~6 51 
g%©J5fflrt*U0»i L<. 2 0Mfc©$&fflrt*<3'o 



WO 96/17884 



PCI7JP95/02523 



1 2 

^086^2 0El9<5*f»Oiift^{Cli, ?#^n-5iS7jctt«l!f OtK^J 

;t,7 7l/=i-7K i ?• ;U 7 7U 3 - 7irh> N V t f- 7U * 7U * * ;/ b\ 
10 if l/>r>J 3-71/^y ^f-71/X-xA. rU-tr'J (*>J)xf-U 

>^u=»-;u. (*>;) 7d >r U 3-71,, T7U+u 
h3#*tf*ftSe cft£*r«fc»i*. $»t»^tu<, ifc. - 

SSttHrttfntf fi&WKli, *fc#LT4 0£!%HT> J: 

o»* t < it 2 oit!«£(T, s u< « 1 o fi^arttn 

©T'*5o &36fc#J t Itli, ^ttffjf:!^ 0J;l(i, 7 V 7 * 7U > 7 
S h\ T/tXl" h <J 7K /<»; ^ A 7 V S7 £ 71, * i/ U -- h 

, ^-Foy^^yf^r^rA 4, 4' - * * t: x ( 



WO 96/17884 



PCT/JP95/02523 



1 3 

, S>77*7 i JO-V >> N. N' -SJyf-^-N. N* -5>-hov 
f b7^T: K, - hD-)U7, 7 ir h 7 - p - MlX7***x* 
fcK7*/>, P - h*i>XA*-A7i^ K, 2. 4 - 
sfccjU hK^F, p 1/ * 7^7-t? hF5i? K 

^7-tf7;*;l,7*~*k Vy'J h\ >- 1 . 3 -2***7 

k K, y^ii;U;l7t>-3, 3' -i;^;^t-^b 

10 -7 h\ 4. 4' -t^i/t'X (^>-tf>**7t— *kK52*K) , * 
;^t>k K7i^ Y\ 7D>Bfc,);^?)i * ;W< ; 7 K & <}: <D 

( i ) 

• 2 C H =C H 

2 1 

C O OH 

( 1 ) 

20 

(3; + . X s X it, *ft?ti&±LT. mm& 1 - 4 cdt;U* 
1 2 

i/>$^u r . r , r . R . R % R it. tn-enfet 

1 2 3 4 5 6 
UT. 7jc^^^s 1 -4 ©7;U*;Ug, 7»J-*£ % 



15 



R 



N 



R 

/ 2 



V 



N 



C — X — N =N — X — C 
/ 1 2 \ 

R — N N— R 

3 | I 5 

R R 
4 6 



WO 96/17884 



PCT/JP95/02523 



1 4 




• 2 CH 



2 I 



— CH 



COOH 



(2) 



3 4 



10 *u>g££U R x R lis *n-cnttsc bT> 



3*8 1 - 4 



5 



7 



WO 96/17884 



PCT/JP95/02523 



1 5 

±K-J£5ti ( 1 ) *fctt-tt* C 2) X'£ZtlZ7 i ;m$&7V<t 
Gtoor 0 U )\>fSi&b LTlis SttttKfcU 2, 2* - T 7 k* 

* (2-/f;l'-N-7s-A7at?t>T;y>) ~7 ? »J ;H*ifc. 
2, 2' -T7b*7 [N- (4-)od7i-A) - 2 - A>-rfv 
5 tt>T;i?>]IT?'J 'ItBtt* 2 . 2' -7'/b*JX [N- ( 4 - b 
Ko + ->7x-;l/) - 2 - y f-^ro b*t >T ~ :>>] ~7 ? 'J ;1>6I& 

, 2. 2' -7 7k"X [2-y^;t/-N- (7i-^yf-^U) -?ot 
t>T;^V] ZT^'J^aig, 2. 2* -77k'X 

- ( 2 - f * >7 $ S>>] -T 2 'J 2. 2' 
10 -77t'^ (2->f ;^ab*t>7:i;» Z7?'J;i/SJg> 2. 2 

' -77b** [N- (2-tKo*i/xf;b) - 2- ^fA-7a^ 
>T i -T ? ;UB&, 2 , 2 ' -7 7b"* [ 2 - ( 5 - * 7* 

- 2 --f i r/'i >- 2 --f*) 7dA>] "7? U;m«a. 2. 2" 
-77f7 [ 2 - C 2 -W 5 y7'J >- 2 *) 7o/<>] ~7 ? 'J 

15 2, 2' -77tfX- [ 2 - ( 4 , 5. 6. 7-fhnFo 

- 1 H - 1 . 3 - S>7irb*>- 2 - ;U) 7o/<>]I7i"J 
2, 2' 77b*X [2 - (3, 4, 5, 6 - f h 7 k Ka k*>J ; 
2-^;U) ^d/<>] ~7 2. 2" -7 7t^ [2- (5 

- b K a + *> - 3 , 4, 5. B-f h5k KoCJ S 2--f A) 
20 7d/<>] ~7 2 'J ;U8«U 2. 2' -7 7t^ {2 - [1- (2-b 

Ko^i/ifi) - 2 - 4 Z > - 2 - 4 7oj<>) ~T 9 V 

^BttSf btl5A<s #KR£3ft* t>0Tttttl»o ±E«^07 
J J m$%TV<t&®<D7 ? 'J *Bfc&©9 5, 2, 2' -77fX (2 



WO 96/17884 



PCI7JP95/02523 



1 6 

T $ ;&$GT7<t&®<D7 9 'J ;H*££#S(*7.k£j!| 

*7* 'j*s££«iio-rsc tiuo, mm*7jc»fli«Tias-r-5 c t 

£7? 'J ;U8fci&£ LTftM$i**C £:#T£*o 

20 ©7?'JA»«*||^;ti: ( ):t), 7jc«l&tfi:J£££A< 1 5Ii%^T 
Stt< 5 0 0 p pm£ll\ »IKIi 3 0 0 p pmJUTx J: L < I* 



WOW/17884 



PCT/JP95/02523 



1 7 

figp©ISiBrt*<i*)ff*L<. 0. 0 1 Mfl-~5M»©i&fflf*}A<£ 
bK#£L<* 0. 0 5EI;S|J-2. 5«*»©tBBrt*<#^»* U> 
5 o 3gte$©&ffiia<±£©f&fflft-efc*$£Kli, f*£n*IR7jc&8fj!f 

^m©®i8rt*< e k *) # * b < . 3 xim~ 4 0 u m©t&ffirt#£ 

tt8f8I©¥^?Lg£ 1 5 0 0 /zm©tEffifl> L < I* 2 

0 Am — 4 0 0 /zm©f&!gfl. <*£C:#*L<li3 0 a m~ 3 0 0 /im 
©«£fflrt> d&t>$?£b<l*5 0tfm~2 0 0 ^ m ©f£HPi KSSg-f 5 c 
ir^T^, »"R7jct±«m©i»7.M*& (0<l*.lf, *£&!*©£&£ ^iRtIc 

;ift7.kfcj&<::fcjj?LTi>S$£<rJi, t *) . i»7j<&ffl8i 



WO 96/17884 



PO7JP95/02523 



1 8 

frit, «>L«, 7jc||<b*;t/>^A J f»7jcS<fcvr*i/'t;A«|*<^»j'^n5o 

* >>>) 2, 2' -7 7t*7 [N- ( 4 - 7 o d 7i-^) 

-2-yf;l/-7nk't>7;^>] -fcftifc> 2. 2' -77fX [ 
10 N- (4-th'D + ->7 - 2- /f^7'oe^>7;i'>] " 

2. 2' -T7t~X C7x-/U;*f-JU) - 

7"Dt'*>7;i?>] -ig®i£, 2. 2' -7 7h'^ [2-^-^^-N 

- 7"Dtt>7;i;>] 2, 2' -77 
( 2 - /tJlZfa V*>T i it's) 2. 2' -77fX 

15 [N- ( 2 - t + - 2- >fA-7DW>7^>] 

2. 2 f -77k'^ [2 - (5->f A-2-^ir7'J> 

- 2 7da'>] -iggSS, 2, 2* -7 7k^ [2 - C 2 - >T 
« ^7'J >- 2 ->T AO 7o^>] ZifiKS. 2. 2' -7 7 fx- [ 
2 - (4. 5, 6. 7-f hnKo-lH-l, 3-^7-farb*>-2 

20 ->f;u) 7d^*>] 2. 2* 77b*. [2- (3, 4, 5. 

6 -t Y ? b Ko b*'J $ ! J y- 2 --f 7da->] 2, 2 

" - 7 7 kf X [ 2 - ( 5 - k K a * > - 3 . 4. 5. 6 - x h 5 b K a 
b"'J $ S>>- 2 - W A) 7o;<>] -£B*E, 2. 2' -77k'X {2 

- [ 1 - ( 2 - h Ko*->xf-;U) - 2 - 4 I 9 7 'j > - 2 - -< 7 



WO 96/17884 



PCT/JP9S/02523 



1 9 

ti fc © 7k 14 # 81 £ » S d £ # T # * ^ , 

7 « y£##7-/fls£$®iS®*fi*:7? 'J t £E£ H *T T c 

IP*., IBSfi&te. -10'C-5 0"C*<#*L<, 0*C~4 0*ca<«k 
»3»*t^o 7?'j*»*tt, 'J JimrAij 'J 9 

15 0iL(, 7 £ U h 'J * Art<3 fcicff $ U>o £7 ? »J 7l/&£© 

5 0 *)l%!tUz1)<& i U < s 7 0 Off tb^ 
e tit, J&SftTfcSifcl'Kfctf 3 7 7 'J *B*ta©£Kli* 2 OMSK 
-fi&5filig&0l&[irtri<#£ L<. 2 5M96~fi»M<Dtfifflfl*<J: D 

g&7k£tt£«#-f * d u^o tit, ms^Tjcjg^^jf $ t 

Or pmWJb> iO»iUli20rpm-l 0, OOOrpm 



WO 96/17884 



PCT/JP9S/02523 



2 0 

7 a v***77<t£tt©7* 'J **&»#:!&©££ k*© 

t i y&sW7 7rt;£iai©7? »j j\,&mz&&»*&i6L+-cvm-r * 

o*tK Ht£**£ftl::#7 * J&$#7'/<lit®<DT9 'J*B 

% 1 0 0 %<DT9 n ;UB£K7 5 J &£W7 7<t£©©£B£ 

£8§iQ ITT ; y S£*r7 7{t£fc}©7* »j *Btt€lllfi t It&s SfT 
? U ;i>B£i-**fo©7? 'J *B$©*tt»*4fc* $8*!U 

? 'J <feB&€$lD IT, 7 5 ;$*t7 7ft^tt07? 'J *B 
15 Tff*U*. 7 ; ; Stt7 •/Uft©7 ? 'J /Hfti^aS! 

, jMfMcttftc*9©ttft*&io-r *c ticio, 

*369HwfrfrSfc7.Kttt»»lis Mtt*»ttK38fe'ffl££ft$-frfc» 

ttcRjgSft* *>©-?« 
fc*SttrcJ6fc«lo;ttf***illI Lfc&> *J***#*ft*-e»i6» 



WO 96/17884 



PCI7JP95/02523 



2 1 

»«we*£*iiiiLfc** i*ms*7K£ffi*-cssiS3ij*MgL'r#i&£ 

. flliUi, / f-;UT7U3 -7K xf 7 o e;U7 7t, 3 - 7U 

15 „ ? ? fry ji 3 - )l , y-feh-MTK f-7U** at ^ K9<D8* 
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